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Introduction Introduction
Laser cut damage and dicing saw cut damage are analyzed using several methods to characterize the damage range and 
characteristics of each cut type. Analysis implements visual microscopy, etch rate measurements, Photoluminescence, 
QSS-PC lifetime measurement.
LASER CUT LASER CUT
Application: Groove formation, dielectric layer ablation, fire through 
contact. Examples of designs using laser technology are Back Contact 
Solar cells, Buried contact solar cells, Laser groove solar cells. [1,2,3]
Experimental setup: Q-switched Nd:YAG laser cutter equipped with a 
frequency doubler (532nm) set at 150mW power with a pulse density of 
500pulse/mm. 
Microscope analysis Microscope analysis
Laser cut samples:
• Cuts are rougher
• Dielectric layers are damaged.
• Widens after 70 minutes of etching.
Dicing saw samples:
• Cuts are uniform
• Dielectric layer has minimal damage
• Cut does not widen significantly after 
prolonged etching
Etch rate analysis Etch rate analysis
Wafers are (100) wafers, and cut along <110> 
direction. Therefore the exposed sidewalls have a 
(111) plane. Calculated rate along {111} sloped 
plane from the measured width is as follows:
Cut width vs 25% TMAH etching time
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Laser cut samples:
• Accelerated etch rate shows  damage 
range is beyond 28um.
Dicing saw samples:
• Accelerated etch rate within first 15mins 
etching. 
• Etch rate at 0.026um/min correlate well to 
{111} etch rate indicate no surface or bulk 
silicon damage beyond 3.1um from the cut 
edge
DICING SAW CUT DICING SAW CUT
Application: groove formation and surface texturing in laboratory solar 
cells.[4,5] 
Experimental setup: 60um thick Nickel blade with spindle speed set at 
30,000 rpm. Cut depth set to 20um, with a feed rate of 2mm/second.
Summary Summary
Dicing saw cuts induced less damage to the bulk and dielectric 
layer of silicon samples. Laser cut damages the dielectric layer
severely, and inflicts more damage to silicon bulk. Bulk damage 
mechanism is different for the cuts.
Both cut types need etching to clean up cut prior to subsequent 
high temperature process.
Photoluminescence & PCD Photoluminescence & PCD
Luminescence intensity is related to the effective minority carrier lifetime [6], so the 
brighter region has better bulk lifetime quality. PL and PCD measurement shows 
sample minority carrier lifetime recoverable after 15mins etching. Using calculated etch 
rates, bulk removed for recovery is 5.32um for laser cuts, and 3.12um for dicing saw 
cuts.
Defect mechanism of un-etched samples for Laser and Dicing saw is different. Laser 
cut damage is in immediate vicinity of cut while dicing saw samples have large region 
of low lifetime. Laser damage propagation in anneal has been previously reported [7] 
and is likely the case here. Dicing saw involves mechanical abrasion with Nickel based 
blade. Since Nickel is a mid-band gap impurity in n-type silicon[8] it can serve as an 
effective recombination center thus explaining the contamination like lifetime 
degradation.
100X magnification of 
Laser Cut. Sample 
etched for 5mins.
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